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Pabouast mporpaMma MmO Kypcy BHEYPOUHOW JEATEIBHOCTH 10 MaTeMmatuke «OCHOBBI

MaTE€MaTHYECKOW IPAMOTHOCTU» U1 5 KJIacca COCTaBIICHA

® B COOTBETCTBHHM C TpeOOBaHUSAMHU (PelepaibHOTO TOCYIAapPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oopa3zoBaHus, yrBepkaeHHOro Ilpukasom MuHuctepcTBa
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun ot 31.05.2021 Ne 287 «OO6 yTBepKACHUU
(benepaTbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3zoBaHus» (C HM3MEHEHUSIMH, TpUKa3 MHUHHCTEpCTBa TMpocBelieHus Poccuiickoi
Oenepanmn ot 18.07.2022 No 568);

® Ha OCHOBE IUIAHUPYEMBIX PE3YJIbTaTOB OCHOBHOI'O OOLIETO 0Opa30BaHMUs;

e Ha ocHOBe aBTOopckoil mporpammbl H.A. KpuBonamoBoii /BHeypouHas AeATEIbHOCTB.
[Iporpamma pa3BUTHS MO3HABATENBHBIX CIIOCOOHOCTEM yuammxcs. 5-8 kmaccsl /H.A.
Kpusonanosa. — M.: IIpocsemenue, 2012.

Yueono-memoouueckuii komnnexc:

1. Kosanenko B. T'. [lugakTuuecKue Urpbl Ha yPOKaX MATEMATUKH.

2. Kouepruna A. B., aiinuna JI. Y. Yuum MaTeMaTHKy ¢ yBiaedeHneM. M.: 5 3HaHue.

3. Munkosckuii B.JI. 3a crpannnaMu yueOGHUKAa MATEMATUKH.

4. Tpuropnesa .. IToaroToBKa IIKOJLHUKOB K OJIMMIIMAIaM 110 MaTEMATHKE:5-6 KIIACCHL.
M.: T'noGyec.
CnuBak A. B. Treicsiua u oHa 3a1aya o marematuke 5-7 kinaccbl.M.: TIpocBemenue.

o1

6. Taspunosa T. JI. 3anumarenbHas matemaruka. 5-11 knacc. — Bonrorpan: Vuurens

7. Maremaruka. 3aHATUS IKOIBHOTO KpyXkKa 5-6 kmaccel. Mocksa «M3marensctBo HII
OHAC

Dnexmponnsvie 0d6pazoeamenvuvle pecypcol:

e http://www.edu.ru - ®enepanbHblii mopran Poccuiickoe o0pa3oBaHue;

e http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTe/IbHbIN TOPTAT,

e wWww.lseptember.ru - Bce npuiIoKeHus K razere « 1 ceHTsIops»;

e http://school-collection.edu.ru — eauHass KOJICKIHMS IUPPOBBIX 00pa30BATEIBHBIX

Pecypcos;
e http://mat-game.narod.ru/ MareMaTnueckass THMHACTHKA;

e http://mathc.chat.ru/ maremaTiueckuii Kauen0CKOII;

e http://www.krug.ural.ru/keng/ Kenrypys;

e http://www.uroki.net/docmat.htm - mis yaurens mareMaTiKH, anreOpsl ¥ T€OMETPHUH;
e http://www.alleng.ru/edu/mathl.htm - x ypoky maremaTukw;

e http://www.uchportal.ru/ - yaureabckuii mopTai;

e http://nsportal.ru/ - counaneHas ceTb paOOTHUKOB 00pa30BaHUS;
e http://mmmf.msu.ru/circles/z5/ - Mansiit Mexmatr MI'Y. MaTepuaisl 3aHATHI KPY>KKOB;

e www.math-on-line.com — 3anumareapHas MaTeMaTHKa — HIKOJILHUKAM;

e http://www.mon.gov.ru/ - MunuctepcTBo 00pazoBaHus u Hayku PD;



http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.school.edu.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.1september.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru
http://doc4web.ru/go.html?href=http%3A%2F%2Fmat-game.narod.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fmathc.chat.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.krug.ural.ru%2Fkeng%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.uroki.net%2Fdocmat.htm
http://www.alleng.ru/edu/math1.htm
http://doc4web.ru/go.html?href=http%3A%2F%2Fwww.uchportal.ru%2F
http://doc4web.ru/go.html?href=http%3A%2F%2Fnsportal.ru%2F
http://mmmf.msu.ru/circles/z5/
http://www.math-on-line.com/
http://www.mon.gov.ru/

e http://www.informika.ru/ - denepanbHOE rOCyJIapCTBEHHOEC yUpEXKICHIE

«[OCyNapCTBeHHBI  HAYYHO-HCCIICIOBATCIBCKUA  HMHCTUTYT  HWH()OPMAIMOHHBIX
TEXHOJIOTHI U TEICKOMMYHUKAIIHID);

e http://www.uic.ssu.samara.ru/~nauka/ - IlyreBogurens «B wMupe Haykm» IS
IIKOJTbHUKOB.

Tak ’xe mpenmonaraercs yBEpEHHOE HCIIOJIB30BAaHUE YYAIIMMUCH MYJIbTHUMEIHMHHBIX
PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHHA Ui O00pabOTKH, TMepenadd, CHUCTeMAaTH3aIlUH
UHPOPMAaLINH, IPE3CHTAIIUH PE3YIbTATOB IMO3HABATEIHLHON M MPAKTHYECKON ICATEIHHOCTH.

PabGouas mporpamma cocraBieHa ¢ yuérom PaGoueit mporpammbl Boctmutanus MBOY
«Yepnomnonnckas CII» benoropckoro paitona Pecryonuku Kpeim (ypoBeHb cpemHero oOmiero
oOpasoBanus) Ha 2025-2028 roasl, yTBepKAEHHON mprka3oM oT 21.08.2025 Ne 207.

Bueypounast aesrenbHOCTh «OCHOBBI MaTeMaTHUECKOM TPaMOTHOCTH» HpeoOHA3HaAUeHd
JUIE BHEYpOUHOW pabOThl M paccuyuTaHa Ha YydYalIMXcsl 6-X KJIacCOB, HHTEPECYIOIIUXCS
marematukoit. Cornacao ®I'OC HOBOro MoOKONEHUS, MPOBEACHUE TAKOTO Kypca CIOCOOCTBYET
CaMOOTIPEICIICHUIO YUaIIUXCsl TPH Tepexoie K MpoGiIbHOMY 00yUeHHUIO B CPEIHEH U CTapIien
HIKOJIE.

B ocHoBe mocTpoeHHs NaHHOrO Kypca JEXKHUT HIes T'yMaHHW3allMd MaTeMaTH4ecKoro
o0pa3oBaHMs, COOTBETCTBYIOIIAs COBPEMEHHBIM MPEICTABICHUSAM O UENSIX [IKOJIHHOTO
00pa30oBaHMs U CTaBAIIAs B IEHTP BHUMaHUS JTUYHOCTh YUYEHHKA, €T0 MHTEPECHI U CTIOCOOHOCTH.

Kypc nozeonsem obecneuumv TpeOyemblil ypOBEHb MOJTOTOBKH IIKOJBHUKOB,
npeaycMaTpUBaeMblil TOCYIapCTBEHHBIM CTaHIAPTOM MaTEeMAaTUYECKOro 00pa3oBaHMs, a TaKXkKe
MO3BOJISIET OCYHIECTBIISITH MPH ATOM TaKylO IMOATOTOBKY, KOTOpas SIBJISETCS MOCTATOYHOM IS
yIIIyOJICHHOTO U3yYeHHS MAaTEeMaTHKH.

DTO ONpeaeauio e Kypca BHEYPOUHOU IeATEIbHOCTHU:

o ¢opMupoBaHue mNpeACTABJEHHH O MaTeMaTHKEe KaK YHHBEPCAILHOM SI3BIKE
HAaYKH, CPEICTBE MOJCITUPOBAHUS SBJICHUN M MPOIECCOB; 00 HIELSIX U METO/IaX MAaTEeMAaTHKH;

J pa3BUTHE JIOTHYECKOI0 MBbIILIEHUsl, TPOCTPAHCTBEHHOI'O BOOOPAKEHHMS,
QITOPUTMUYECKOH KYJIbTYpPbI, KpUTHUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAUMOM I Oy Iymiei
poQeCCHOHATIBHOMN IEeATEFHOCTH, a TAKXKE TIOCIEAYIONIero 00ydeHus B BBICIIEH IIKOJIE;

J OBJIa/IeHMe MATeMATHYECKHMHM 3HAHMSIMH M YMEHUSIMH, HEOOXOTUMBIMHU B
MIOBCEHEBHOM KU3HHU, JUI1 U3YUCHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIMIUIMH Ha 0a30BOM
YpOBHE, s TOJNy4eHUs oOpa3oBaHMsg B oOmacTsaX, He TpeOyooumux YyriyOoaéHHOM
MaTeMaTHIECKOH MOIrOTOBKH;

J BOCNIMTAHUE CPEACTBAMH MATEMAaTHKH KyJIbTypbl JMYHOCTH, ITOHMMaHUS
3HaYMMOCTH MAaTEMaTHKH JJIs1 HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOIIECHUS K MaTeMaTHKe Kak
K 9aCTH 00IIEYeTI0BEYEeCKOM KyIbTYPhI Yepe3 3HAKOMCTBO C HCTOPHEH Pa3BUTHSI MATEMATHKH.

PaGouass mporpamma coctaBieHa c¢ yuérom PabGouedt mnporpammsl BocmuTanusi MBOY
«Uepuononnckas CII» benoropckoro paiiona PecryOimku KpbsiM (ypoBeHB OCHOBHOTO OOIIIETO
obpazoBanmus) Ha 2021-2025 roxapl, yrBepKaEHHOM npukazoM oT 15.06.2021 Ne 143.


http://www.informika.ru/
http://www.uic.ssu.samara.ru/%7Enauka/

1. Copep:xxaHue Kypca BHEYPOUHO 1eSITeJILHOCTH.

(1 gac B Hepgemnto, 34 yaca)

Jlannwiti Kypc nipeHa3HAYEH Ui PA3BUTHS MATEMATUYECKUX CIIOCOOHOCTEH ydariuxcs,
st (opMHpOBaHHMSL  3JEMEHTOB  JIOTMYECKONM U aJIrOpUTMUYECKOW  T'PaMOTHOCTH,
KOMMYHHMKATHUBHBIX YMEHUN MIIAQIINX IIKOJIbHUKOB C NPUMEHEHHEM KOJIJIEKTUBHBIX (opM
OpTraHHU3aI|K 3aHATHH U UCTIOIB30BAHUEM COBPEMEHHBIX CPEACTB O0YUCHHS.

Cooepoicanue Kypca HaNpaBlIEHO Ha BOCIHTAHHE HWHTEpeca K MPEIMETY, Pa3BUTHIO
HAOIOIATEILHOCTH, TE€OMETPUUYECKON 30pPKOCTH, YMEHHS aHAIU3UPOBATh, OTAIbIBATHCS,
paccykaaTh, JOKa3bIBaTh, YMEHHS PEIIATh yUeOHYIO 3a/1a4y TBOPUYECKHU.

1)3agaum ¢ ApoGSIMHU U MPONEHTAMU. 3a1a4H HA TeHCTBUS € IPOOSIMH H MPOIEHTAMH .
Tpu ocHOBHBIE 3a7]a4M HA POOU U MPOLIEHTHI. 3a/1a4l Ha HAXOXKACHUE YUCEN TI0 X CYMME U
Pa3HOCTH, CYMME€ U OTHOIICHHIO C MCIIOJIb30BaHUEM ApOoOeil U MpOLEeHTOB. Pemenue 3amau
MPAKTHYECKOT0 COJIeP KaHUS.

2)Marus uncen. [llpuzHakn geaumoctu. OCTaTKu.
[Ipusnaku nenmumoctu Ha 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 15, 18, 25. Pemenne 3amau c
UCIIONIb30BaHUEM TMPU3HAKOB JenumocTu. [loHsTHE mpocToro umcna. YAO0OHBIH crmoco0
OTBICKaHHUs MPOCTHIX yHcen (“pemero Dparochena’”), EBkimmg o mpocTeix yncnax. IIpocteie
yrcia Mepcenna. Yucna-6mmsuenst. HOJ[ u HOK umncen.

3)CkopocTh, paccTosiHNE, BpeMsi H TAUHCTBEHHbIE COOTHOLIEHHS MeK1y HUMHU.
Paznuunbie criocoOwl pereHust 3a1a4y Ha ABHKCHHE.

4)MaTtemMaTu4ecKasi JOruKa.
[TonsiTve BbICKA3bIBaHUS KaK MPEAJIOKEHUS, O KOTOPOM MOKHO CKa3aTh — UCTHHHO OHO WJIU
noxHo. IlocTpoeHue OTpUIIATENBbHBIX BBICKA3bIBAHHM, OCOOCHHO CO CJIOBAaMHU ‘‘KaXKIbIii’~,
“mro6oi”, “xors Obl omMH” W T. A. MeToapl pemieHus] JOTHYECKHX 3aJad C MOMOIIbIO
NpUMEHEeHUs TaOJuIl U C TOMOINbI0 paccyxnaeHus. OOBbsICHEHHE MaHHBIX METOJOB Ha
npuMepe pelieHus 3aaad. PemieHue JIOTMYECKUX 3a/ady MATPUYHBIM criocobom. Pemienue
OJIMMIHUAJAHBIX 3a]1a4.

5)3agaum HA YACTH ¥ OTHOILIEHUS.
Pa3bop, ananms, METOABI peHIeHUS 3aJad HAa YacTH M OTHOIICHHs. Pemienwe 3amad Ha
cocTaBieHue ypaBHeHus. I[IpakTukyMm-uccienoBaHUe pelieHHs 3ajad Ha COCTaBIICHUE
YpaBHEHHS.

6)'eomeTpHUs NPHU M pelIeHUH NMPAKTHYECKUX 3a/1a4.
[IponeaeBTHKAa TeOMETpUYECKUX 3HaHUM. Bocmpusitue ¢GopMbl, BETUYHMHBI, YMEHHUE
KOHIICHTPUPOBATh BHUMaHUE U BOOOpaxkeHue. [ eoMeTpudeckue mocTpoeHusl.
Hcropuueckue cBeneHHs O pPa3BUTUM TeoMeTpuu. ['eomeTrpuyeckue y30pbl U IMAPKETHI.
[TpaBunbable Purypsl. KpaTuaiimme pacctosiaus. ['eoMeTpruecKue urpsl.

7)HecTaHnaapTHble 3a1a41.
Pemennie 3aau MOBBIIMIEHHOTO YPOBHS CJIOXHOCTH, HANpaBlIEHHBIX Ha IPOBEPKY
JIOTUYECKOTO MBIIIJICHUS], YMEHUS MPOBOIUTH MATEMAaTUYECKUE PACCYKICHUSI.

8)Moayb.
Pemenue 3a1a4 Ha yMeHHE ONEPUPOBATH MOHATHEM MOIYJIb YKCA.

9)/ImarpaMMbl H TA0JIUIIBI.



3amaun Ha yMEHHE W3BIEKaTh MH(POPMALUIO, MIPEACTABICHHYIO B TaOJMIaX U JUarpamMMmax.
CO3IIaBaTB Ta6HI/II_[BI U auarpaMmbl IU1d CO3aHHA CBOUX MTPOCKTOB.

10)KoopaunatHas npsimasi. KoopamHaTHas MJI0CKOCTD.
Pemntenue 3aa4 Ha YMCHHUC OPHUCHTHPOBATLCA Ha KOOp[[I/IHaTHOfI IJIOCKOCTH, CTPOUTH TOYKU
0 X KOOPWHATAM, H HaXOIUTh KOOPIUHATHI TOCTPOCHHBIX TOUCK.

11)[IpoeKThI y4AIIHXCS.
Pa3paboTka 1 co3/1aHKe MPOEKTOB. 3alUTa POCKTOB 10 BEIOPAHHOU TEME.

2. IlnaHupyemMble pe3yabTaThl 0CBOEHHS Kypca BHEYPOUHOM
AeATeJTIbHOCTH.

JINMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MTPOTPaMMbI Y4eOHOTO Kypca XapaKTepU3yIOTCs:

1) naTpuoTHYecKOe BOCIINTAHME:

MPOSIBIICHUEM HHTEpECa K MPOIIIIOMY M HACTOSIIIEMY POCCHICKONW MaTEeMAaTHKH;

2) rpa:KIaHCKoOE U JYXOBHO-HPABCTBEHHOE BOCIMTAHHE:

FOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEH TIpakAaHMHA M peaju3allid €ro Ipas,
NpPEJCTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBaX (YHKUMOHMPOBAHUS PA3NUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEIyp TPaKIaHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCKI), TOTOBHOCTBIO K
00CYXXJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUN
HAYKH, OCO3HAHHEM BaXKHOCTH MOPATbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PCIICHUW TPAKTHUYSCKUX 3aJad MaTEeMATHYECKOM
HAIPABJICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMATHYECKOTO 0Opa30BaHUs Ha MPOTSHIKCHUH BCeH
YKU3HU ISl YCIIEITHON Mpo¢eCCHOHAIBHON AESITEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAeKTOPHUH O0Opa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY M OJCTETHYECKOMY BOCHIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHA, PacCyKICHUH, YMEHUIO BUJETh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE,;

5) HEHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTaIle B AESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBlIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YeJOBEUECKON MAesITeNTbHOCTH, ATAaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIU3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKOU
KyJIbTYypOH Kak CpeICTBOM T[O3HAHUS MHUpPA, OBJIAJECHUEM TMPOCTEHUIINMH HaBBIKAMU
HCCJIeIOBATENLCKOM IeATETHbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHPOBaAHHE  KYJIbTYPbl  3/10pPOBbS U
IMOLHOHAIBHOTO 0J1aronoJTyYusi:

TOTOBHOCTBIO TIPUMEHSATh MAaTEMaTHYEeCKHEC 3HAHWUS B HMHTEpPECaX CBOETO 3J0POBBS,
BEJICHUS 370POBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U



OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHH,
IpU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JIPYroro 4eaoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHUEHTAIIMECH Ha MPUMEHEHHE MaTeMaTUYeCKHX 3HAHWM U1 pelIeHus 3aaad B 00JacTh
COXPaHHOCTH OKpY’KaloIIel Cpepl, TUIAHUPOBAHUS TTOCTYNKOB M OIICHKA HMX BO3MOKHBIX
MOCTEACTBUIA ISl OKPY>KaIOLIEH cpefibl, OCO3HAHUEM TI00ANIBHOTO XapaKTepa SKOJIOTHUYECKHX
npo0JieM U MyTel UX pelieHus;

8) amanTanus K U3MEHANIUMCS YCJIOBUSAM COUMAIbHONW M MPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K I[efICTBPI}IM B YCJIIOBUAX HeOHpeI[eJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHA cBoeit
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUUTHCA Yy APYTHUX
J'IIOI[GfI, HpI/IO6p€TaTB B COBMECTHOH JACATCIIBHOCTHU HOBBIC 3HAHMA, HABBIKU M KOMIICTCHIIMN H3
OTIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHWU HOBBIX 3HAHWHU, B TOM YHCJIE (POPMYITHPOBATH HUJICH,
MOHSTHS, TUIOTE3bI 00 00BEKTaX W SBICHUSX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYHD CHUTYallMI0, BOCHPHHHUMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOMMN KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMBIC DPEUICHUS U
neicTBus, POpMyIHPOBATh U OLIEHUBATH PUCKH U TIOCIEICTBHS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISBIIAATh M XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, IMOHATHH,
OTHOLICHUHA MEXAy MOHATUAMH, (GOPMYJIMPOBATH ONPEACICHHUs IOHATHH, YCTaHABIMBAThH
CYLIECTBEHHBIN NMPU3HAK KIacCU(UKALMKM, OCHOBAHUS AJIs1 0OOOIIEHNS U CPAaBHEHMS, KPUTEPUU
IPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYyJIUpOBaTh U TNPeoOpa3OBbIBATE CYXKAEHUS: YTBEpIAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUMsI B (PaKTaxX, NaHHBIX,
HAOJIIOJICHUSIX U YTBEP)KICHUSX, MpeiaraTb KPUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMI;

JienaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JAEIyKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMaTHYECKUX YTBEPKICHUHM (IpsMble U OT MPOTUBHOIO),
OPOBOJUTH  CAMOCTOSITETIbHO  HECIIOKHBIE — JIOKAa3aTelbCTBA  MAaTeMAaTHYEeCKUX  (aKToB,
BBICTpAauBaTh apryMEHTAllMI0, MPUBOJAUTH MPUMEPbl M KOHTPHOPUMEPHL, OOOCHOBBIBATH
cOOCTBEHHBIE PacCyXACHHUS;

BbIOMpaTh crnoco0 pelleHust yueOHOW 3aiayuu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMpATh HANOOJIEE MOIXOAAIINHA ¢ Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUEB).

Ba3zoBrbie ucciaenoBareLCKUe JeiicTBHA.



UCTIOJIB30BaTh BOIPOCHI KaK HCCIICOBATEIbCKUN WHCTPYMEHT IO3HaHHS, (OPMYIHUPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIILHO YCTaHABIMBATh HCKOMOE
U JIJaHHOE, (OPMUPOBAThH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHUE;

NPOBOJUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIA YKCIIEPUMEHT, HEOOJIbIIOE
UCCIIC/IOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MATeMaTHYeCKOr0 OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXy COOO0M;

CaMOCTOATENILHO (HhOPMYITUpPOBaTh OOOOIICHHST W BBIBOJBI 0 pE3yJibTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, NCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IMOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000111eHMIT;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBHTaTh MPEIIOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh M H30BITOYHOCTH MH(MOPMAIMM, ITAHHBIX, HEOOXOIUMBIX IS
peleHus 3a1a4u;

BbIOMPATh, AHAJTU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3INIHbBIX
BUJIOB M (pOpM IpeCTaBICHNUS;

BBIOMpaTh (OpMy TMpelncTaBieHUs HWH(GOpPMAIMK ¥ WIUIIOCTPUPOBATH pEUIaeMble 3aJadyd
CXEMaMH, AMarpaMMaMHu, HHOU rpaduKoi U MX KOMOMHALIUAMY;

OLICHUBATh HAAEKHOCTh HMHPOPMALUU TI0 KPHUTEPHUAM, NPEIIOKEHHBIM YUYHUTEIEM WA
c(hOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIE YHHBepPcaJIbHbIe YUeOHbIe el cTBHA:

BOCTIPHHUMATH ¥ ()OPMYITHPOBATH CYXKIACHUS B COOTBETCTBHHU C YCIIOBHSIMH M LIETSIMHA OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHCHhMEHHBIX TEKCTaXx,
JIaBaTh MOSCHEHHUSI IO X0y PEUICHHUS 3aa4i, KOMMEHTHPOBATH MOJyUYEHHBIN pe3yIbTarT;

B XoJie¢ OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pemaemMoi 3a1a4yM, BbICKAa3bIBaTh WJCH, HAIlEJICHHbIE HAa MOMCK PEIIEHUs, COMOCTABIATh CBOU
CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapyXHBaTh Pa3IMYHe W CXOJCTBO
NIO3HIINH, B KOPPEKTHOH popme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpPEACTaBIATh PE3yJAbTaThl pEIICHUS 3a/Ja4H, OKCIEPUMEHTa, WCCICNOBaHUsA, TIPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh ¢GopMar BBHICTYIUICHHS C Y4YETOM 3aJad  Mpe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOpHH;

NOHUMATh W HCIIOJNB30BaTh NPEUMYIECTBAa KOMAaHIHOW M WHAWBUAYAIBHOW pPabOTHI TpH
peleHnn yaeOHbIX MaTeMaTHUECKUX 3a]1ad;

NPUHUMATD 1IeJIb COBMECTHOM JeSITeIbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacnpenensaTh BUIBI pabOT, JOTOBapuBATBhCS, OOCYKIAaTh MpoIecc W pe3ynbTaT padoTHl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIONEI;

Pel"yJIﬂTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁllble JelcTBUA

Camoopranu3anusi:



CaMOCTOSITEJIBHO COCTAaBJISATh IUIaH, aJTOPUTM peIleHus 3ajaud (WM ero 4acThb), BbIOMpATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCA PpECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIHH.
CaMOKOHTPOJIb, JMOLHOHAJIBHBIH HHTEICKT:

BIAJeTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yjbTara peLIeHUs
MaTeMaTHYeCKOH 3ajjauu;

OpeIBUIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IpH pELIEHUH 3aladyd, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENILCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJbTaTa JESATEIbHOCTH IOCTaBIEHHOW MLEIM U YCIIOBHSIM,
OOBSICHATh MPUUYUHBI JOCTHKEHHS WIIM HEJAOCTHKEHMS LIE€IH, HAXOAUTh OMNOKY, 1aBaTh OLEHKY
npruoOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

YyMEHHE TIPaMOTHO NPUMEHATh MaTEMAaTUYECKyK0 CHMBOJHUKY, HWCIOJb30BaTh pPAa3IUYHbIC
MaTEeMaTHYECKUE S3bIKU;

OBJIaJICHUE OCHOBAMHU JIOTMYECKOTO U aJFOPUTMHUYECKOIO MBIIUIEHUS, MPOCTPAaHCTBEHHOIO
BOOOpaXEHHUSI 1 MaTEMAaTUIECKON pedn

pa3BUTHE HAIIPABJIEHUH O YHCIIE, OBJIAJCHUE HABBIKAMU YCTHOI'O CUETa;

OBJIaJICHUE OCHOBHBIMU CIIOCOOAMH TIPEJCTABICHUS W aHaIM3a CTATUCTUYECKUX [aHHBIX;
yMEHHE UCTOJIb30BaTh T€OMETPHUUECKUN SI3bIK ISl OMHUCAHUS MPEAMETOB OKPY>KAIOIIEro MHUPA,
nproOpeTEeHNE HABBIKOB T€OMETPUUECKUX MTOCTPOCHUIA;

yMEHHE TPUMEHATh W3y4YeHHBbIC TMOHSATHUS, pPE3yJIbTaThl, METONIbI MJIi peHIeHus 3a7ad
MPAaKTHYECKOTO XapakTepa M 3a7ad W3 CMEXKHBIX JUCIHHUIUIMH C HCIOJIb30BAaHHUEM TIpU
HEOOXOIMMOCTH CIPABOYHBIX MAaTEPHAIOB, KOMITBIOTEPA.

BJIa/IeHHEe 0a30BBbIM NOHATUHHBIM aIapaToM IO OCHOBHBIM pa3JieiaM COAEp KaHMUS;

BJIQ/ICHUE HAaBbIKAMU BBIYHMCIEHUH C HATypalbHBIMU 4YHCJIaMH, OOBIKHOBEHHBIMU U
JECSITHIHBIME JPOOSIMU

YMEHHE pelIaTh JOrMYeCcKHe 3a/1auu

yMEHHE pelaTh TEKCTOBbIE 3a7aud apu(METHYECKHUM CIOCOOOM, HCIONb3YysS pPa3IUyHbIC
CTpaTeruu U COCOObI PacCyKICHUS;

YCBOCHHE Ha HArJIAJHOM ypOBHE 3HAHWI O CBOICTBAaX IUIOCKUX W MPOCTPAHCTBEHHBIX (PUTYD;
npuoOpeTeHNEe HAaBBIKOB UX M300pakKeHUS; YMEHHUE HCIOIb30BaTh T'€OMETPUUYECKUI SI3bIK IS
OTHMCAHUS MPEIMETOB OKPY’KAOILIET0 MUPA;

yMEHHE peliaTh NpocTeiiire KOMOMHATOPHBIE 33/1a4u IepedOPOM BO3ZMOKHBIX BAPUAHTOB.

Ilocne uzyuenusn 0anno20 Kypca yuaumjuecs Mo2ym noayuums c1e0yroujue HagblKu:

-YMEIT TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M NMUCBMEHHOM peYH,
MOHUMAIOT CMBICJ TIOCTaBJICHHOHN 3amaud. [loMCcK HECKONBKHX CHOCOOOB pEIICHUS,
apryMEeHTalUs palioOHAIBHOTO CII0c00a, MPOBEACHUE JOKA3aTeIbHBIX PACCYKICHUM.



-YMEIOT BBINOJHATH YCTHBIE BBIYUCIICHUS HA CIIOKEHHE U BBIUMTAHHUE IBYX3HAUHBIX,
TPEX3HAYHBIX YHUCEIL.

-YMEIOT BBINOJIHATH YCTHBIE BBIYMCIICHUSI Ha YMHOXKEHHUE U JIEJICHHE JBYX3HAuHBIX
YHCEJl.

-BocnipousBenenne MpoCHyIIaHHOW M MPOYUTAHHOW HMH(POPMAIMK C 3aJaHHOMN
CTENEHBIO CBEPHYTOCTU. YuacTtue B auanore. OTpakeHHe B MUCHbMEHHOW (GopMe CBOU
peIlIeHusI.

-Paborator ¢ MareMaTHYeCKHM CIPABOYHUKOM. BBIMONHAIOT U O(QOPMIISIOT
TECTOBBIE 3aJJaHUSI.

-BBIMONMHSIOT JeHCTBUS, ¢ HMMEHOBAHHBIMH BEIMYMHAMU TIPUMEHss Hauboee
yI0OHBIN CI0C00.

-MoryT cBOOOJHO TOJIB30BaThCSI yMEHHEM OOOOIICHUS U CHCTEMAaTHU3allui 3HAHUHA
M0 3a7auyaM IOBBIIIEHHOW CIIOKHOCTHU. BiiameHue HaBbIKAMH KOHTPOJIS M OLIEHKH CBOEH
NESITEIIbHOCTH.

-CaMOCTOSITENIBHO CTaBAT LENH, BBIOMPAIOT aJrOpPUTMBI ISl pEIleHUs Y4eOHBIX
MaTeMaTHYECKUX MpoOIem.

-O0001Ial0T U CUCTEMATH3UPYIOT 3HAHUA [0 OCHOBHBIM T€MaM Kypca MaTeMaTHKH
Ha4yaJIbHOW LLIKOJIBI.

-ITonGupator aprymeHTsl, (POPMYIHPYIOT BBIBObI, OTPAXKalOT B MMCbMEHHON (hopme
pe3yJIbTaThl CBOEH AEATEIIBHOCTH.

-Mcnonp3yroT cxeMbl U TaOIUIbI U1 MHTEPIPETAllMY U WILTIOCTPaLun

-Bocnipou3BoadT NpoCHyIIaHHYI0 W MPOYUTAHHYIO HHPOPMAIUIO C 3aJaHHOU
CTENeHbIO CBEpHYTOCTU. [IpoBOAsIT MHQPOPMAIIMOHHO-CMBICIIOBOM aHATU3 MPOYUTAHHOTO
TEKCTa, y4aCTBYIOT B JHAJIOTE.

-3anmonHAI0T U 0QOPMIISIIOT TaOJIUIIBI, OTBEYAIOT HAa BOMPOCHI C TOMOIIIBIO TAOJIHIL.

-MoryTt npouuTaTh YMcia 3alMCAHHBIE B TAOJHIE Pa3psIOB M MPOAHATU3UPOBATH
MOJIyYEHHBIE PE3YJIbTaThI.

MoryT cpaBHUBATh YHCIIa, B KOTOPHIX OT/IEIbHBIE YHCIIA 3aMEHEHBI

-YMeroT pemaTh 3aja4i pa3HbIMU crioco0amu, BBIOUParOT Harbosiee palioHaIbHbIN
croco0. MoryT camMoCTOSATEILHO BBIOpATh PAIMOHATIBHBIN CMIOCOO pEIICHUsS 3aJaHui Ha
OKpYTJIEHUE HATypaJbHBIX YHCEJI, Ha BBIUUCICHHS] C MHOTO3HAYHBIMU YHCIIAMU

-Moryr 3amuchiBaTh Ha  MaTeMaTH4YeCKOM  s3bIke  (OpMyJbl  IUIOMIAAU
NPSIMOYTOJIbHUKA, IyTH, MEPUMETPa MPSIMOYTOJIbHHKA, CBOOOJHO HAXOAAT Mo ¢GopMyliaM
TUTOMIA/INA, COCTABIISISI OYKBEHHBIC BBIpAXKEHUS MOTYT MPUMEHSThH 3aKOHBI apU(hMETHIECKUX
NecTBU. YMEIOT OOBSICHUTh M3YYEHHBIE MOJIOKEHUS HA CaMOCTOSITEIBHO IMOI0OpPaHHBIX
KOHKPETHBIX MPUMEPaXx.

-MoryT apryMeHTHpOBaHO OTBEYaTh Ha MMOCTABJIEHHBIE BONPOCHI, MOTYT OCMBICIUTh
OIMMOKH ¥ UX YCTPAHUTb.

-MoryT oTnu4uTh paBHbIe GUTYPHI OT PABHOBEIMKUX (PUTYp, BRIYUCIHUTD IJIOLIAAN
00X  (GUTYp TOCTPOSHHBIX Ha KiIeTyaTod Oymare, 3amUChIBaTh BBIPAKEHUS IJIA
IoMIaiel U MEPUMETPOB U300paKEHHBIX (PUTYP.

-BocnpousBoast mpaBuiia U mpuMepsl, padoTaloT MO 3aIaHHOMY aJTOPUTMY.

-Y4acTBYyIOT B JHaloOre, OTPaXalT B NHCHbMEHHONW (opMe CBOM peIICHHS.
[TonGuparoT apryMeHTHI Uil OTBETa Ha TIOCTABICHHBIN BOIIPOC, TPUBOAST IPUMEPHI.



-Paborator ¢ MaremMaTHYeCKHM CIIPABOYHUKOM, YMEHUE BBIOIHEHHUS U OPOPMIICHHS
TECTOBBIX 33aJaHH. YMEIOT COCTaBJIATh OYKBEHHBIC BBHIPAKECHUS 110 3a/laHHBIM YCIOBHIM U
JUIS 5)KU3HEHHBIX CUTYallUN.

-MoryTr mnepeBoIuTh OOBIYHYIO pEeYb HAa MaTeMaTHUECKWH S3BIK — S3BIK U,
3HAKOB, ICCTBUI U IPYTHUX CUMBOJIOB.

-Moryt caenaTb pPUCYHOK IO ONMCaHUIO. MOryT H300pakaTh I€OMETpPUUYECKHUE
¢urypsl. MoryT pemaTh 3a1a4i Ha JIeHCTBHUS.

- YMeroT BbIOpaTh U BBINOJHUTH 33JaHHE MO CBOMM CHJIaM M 3HAHUSM, IPUMEHUTD
3HaHMS U pelIeHHs MNpakThdeckux 3agad. OcCyHIeCTBISAIOT TNPOBEPKY BBIBOJOB,
IOJIOKEHUH, 3aKOHOMEPHOCTEH, TEOPEM.

-MoryT npoBECTM CPaBHUTEIbHBIM aHAIW3 IMOHATHA OTPE30K U Jyd, OTPE30K H
npsiMas JIMHKUSL. YMEIOT U3MEPATh OTPE3KHU C UCIIOIb30BAHUEM 33JaHHOTO HECTAHIAPTHOTO
€IMHUYHOTO OTPE3Ka.

-Brnanenue nuanormueckoil pedsbto, MoJ00p apryMeHTOB, (OPMYJIHPOBKA BBIBOJIOB,
OTpa’keHHE B NMHCBMEHHOH (opMe pe3ysIbTaTOB CBOEH NesATeabHOCTH. MOryT u3jiaraTh
UH(POPMALIMIO, UHTEPIPETUPYS (PAKTHI, Pa3bsACHAS 3HAUEHHE M CMBICI TEOpHUH. MOTyT Ha
FeOMETPUUECKUX PUCYHKAX HAXOJUTh PABHBIE OTPE3KU

-Moryt paccyxnaTb u 0000maTh, BECTH MAMAJOr, BBICTYHNAThb C pEIICHUEM
po0JIeMbl, apryMEHTHPOBAHO OTBEYATh Ha BOIIPOCHI COOECETHUKOB.

-Moryr mnpenctaBUTh TE€OMETPUYECKH 3aKOHbI apu(MeTHyecKux JeHCTBHiA,
CJIOBECHYIO (popMy 3aKoHa apu(PMETHUECKUX JEHCTBHH 3alMCHIBAIOT HA MaTEeMaTHYECKOM
A3BIKE.

3. TemaTnuyeckoe NIaHMPOBAHUE

Ne m\mr Tema pa3nena KoaunuecTBo | D1eKTpPOHHO-00pa3oBaTeJbHbIC
4acoB pecypcehbl
3agaun C Ipo0sIMU ul|4d o http://www.fipi.ru/
IIPOLICHTAMH. 3anaun Ha e http://statgrad.mioo.ru/
JEUCTBUSA C IpoOsMu u e http://www.ege.edu.ru/
IIPOLICHTAMH. e  http://pemyers.pd
e  http://mathege.ru

Marus qrcel. [Tpusnaku | 8 e http://www.fipi.ru/
nenuMocTti. OCTaTKH. e http://statgrad.mioo.ru/

e http://www.ege.edu.ru/
e http://pemryers.pd
e http://mathege.ru

CkopocTb, paccTosiHHE, BpeMs U | 2 o http://www.fipi.ru/
TanHCTBEHHBIE COOTHOULICHUSA o  http://statgrad.mioo.ru/
MEK]ly HUMHU e  http://www.ege.edu.ru/

e http://pemryers.pd
e http://mathege.ru
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https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/

MaremaTtnueckas JJOruKa

http://www. fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemyers.pd
http://mathege.ru

3aaun HA 4YaCTU W OTHOIIIECHUS.

http://www.fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemyers.pd
http://mathege.ru

l'eomeTpuss mnpu u pemeHun
IIPAKTUYECKUX 3a7ad.

http://www.fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemyers.pd
http://mathege.ru

HecrannapTtHbie 3a1auu.

http://www fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemyers.pd
http://mathege.ru

Monynb

http://www fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemyers.pd
http://mathege.ru

JnarpamMmbl ¥ TaOJIHIIBL.

http://www fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemryers.pd
http://mathege.ru
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KoopaunaTtnas npsimMas.
KoopanHnaTtHast mmockocTsb

http://www. fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemryers.pd
http://mathege.ru
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[IpoekTs! yyamuxcs

http://www. fipi.ru/
http://statgrad.mioo.ru/
http://www.ege.edu.ru/
http://pemryers.pd
http://mathege.ru

Hroro

34
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https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
https://www.google.com/url?q=http://www.fipi.ru/&sa=D&ust=1518696797775000&usg=AFQjCNFdZklLHOl5Hpo7TNrI70pG4YwgjQ
https://www.google.com/url?q=http://statgrad.mioo.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEYlAeVuM-Rifxml0-HzPxwu_aATg
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1518696797776000&usg=AFQjCNEoCYjjm1of19WfNwTuXEhgrdW9AQ
http://%D1%80%D0%B5%D1%88%D1%83%D0%B5%D0%B3%D1%8D.%D1%80%D1%84/
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Nezauarus

Kanenoapno-memamuueckoe naanuposanue BY/[ «Ocnosvt mamemamuueckoi
cpamomnocmuy, 6 knacc, 2026-2027 yueonwiit 200.

Tema 3ausaTus

Jdara npoBenenust
3aHATHSA

IJIaH

dakr

Tema 1. 3agaum ¢ APOOSAMHU M NPOLEHTAMM. 3a/1a4u HA IeliCTBHS ¢ APOOSIMHU U II
(4 yaca).

POLlEHTAMHU

TpI/I OCHOBHBIC 3a1a491 Ha ,Z[pO6I/I H IIPOLICHTHI.

1

04.09.26

3amaun Ha HAXOXKICHHE YHCEN M0 UX CyMME U
pasHoOCTH

1

11.09.26

3aauu Ha HaXOXKAEHUE YUCEIT [0 CYMME U
OTHOIICHHUIO C UCTIOJIL30BaHUEM JApobeit
MIPOIIEHTOB

18.09.26

Pernienue 3a1a4 Ha MPOLIEHTHI MPAKTUYECKOTO
COJICp)KaHHUS

25.09.26

Tema 2. Marus unces. [lpusnaku geaumoctu. OcraTtku. (8 yaco)

IIpusnaku genuMoctu Ha 2, 3,4, 5,6, 8,9, 10

1

02.10.26

[Tpuznaku nenmmmoctr Ha 11, 12, 15, 18, 25

1

09.10.26

Pemenue 3amay ¢ MCIOJIb30BaHUEM IIPU3HAKOB
JACIINMMOCTHU

1

16.10.26

[Monarue mpoctoro uumcna. YmoOHBI crocod
OTBICKaHUS MPOCTHIX yucen (“pemrero
Dparochena”)

23.10.26

EBkimun o mpocteix umcnax. IIpocTteie uuncna
MepcenHna. Yuncna-0au3HeI b

06.11.26

HO/. Pemenue 3amau

13.11.26

HOK. Pemenne 3amau

20.11.26

Pemenne 3amad ¢ HCMONb30BaHHEM MPHU3HAKOB
JnenuMocTH. HTepecHble cBOWCTBA YHCET.

27.11.26

ema 3. CKopocTh, paccTosiHie, BpeMsi H TAMHCTBEHHbIE COOTHOLIEHU

sl Me;K1y HUMH (2 yaca).

Paznuuynabple  criocoObl

JBHMXXCHHC

pelieHus 3ajad  Ha

1

04.12.26

Pasnmuybaesie  criocoObBl

NIBIDKECHHE

pelicHud 3aga4  Ha

11.12.26

Tema 4. MaTemaTuueckas jJoruka (3 gaca).

[TonsTHE BBICKA3bIBAaHUS KaK MPEIJIOKEHUS, O

KOTOPOM MOXHO CKa3aTb — HCTHHHO OHO HJIH

JI03KHO. [MocTpoenue OTpUIATEILHBIX

BBICKA3bIBAaHMWM,  OCOOEHHO  CO  CJIOBAMH
i”, “mro000i#”, “xoTsa ObI OOUH U T. 1.

1

18.12.26

“KasKabIi”,
Metonsl  pemieHus  JIOTUYECKUX  33dad €
MOMOIIbIO MMPUMEHEHUSI TAOJIUII U C TIOMOIIBIO

paccyxaeHus

25.12.26

OObsicHeHHE J[JaHHBIX METOJO0B Ha TMpUMEpe
pemieHus 3amad. PelieHue JIOTHMYECKHX 3aaady
MaTPUYHBIM CIIOCOOOM. PeleHne oJmMITnaTHbIX
3a/ad.

15.01.27

Tema 5. 3agaum Ha YacTH U

OTHOIICH

us (2 yaca).

Pazbop, ananus, MeTOIbI pelIeHHs 3a/1a4 Ha
4acTU M OTHOLLICHMS.

1

22.01.27

Mpumeyanue



Pemenne 3amau Ha COCTaBlIeHUE YpaBHEHU 29.01.27
[IpakTHKyM-HCCIeIOBaHNE pEIIeHHUs  3a7ad
COCTaBJICHUE YPaBHEHMUSL.

Tema 6. I'eoMeTpusi NPpH pelIeHUH NPAKTHYECKHUX 32124 (S yacoB).
[IponeneBTuka TE€OMETPUUECKHUX 3HAHUH. 1 05.02.27
Bocnpusitue  Qopmbl, BeIMUYMHBI, yMEHHUE
KOHIICHTPUPOBATh BHUMAaHHUE U BOOOpaKEHHE.
['eomeTpuyeckre MOCTPOEHHUS. 12.02.27

Hcropuyeckue CBEICHHS 0 pa3sBUTUU 19.02.27
reoMeTpun. I'eoMeTpuyeckre y30pbl U MapKeTHI.
[IpaBusbHbIE GUTYPBHIL.

Kparuaitmme paccrosaus. ['eomerpuueckue 26.02.27
3a[]a44 U UIPEI
Pemenue reOMETPUUYECKUX 3a1a4 C 05.03.27
IOpakTHYeCKUM  cojepxkaHueM OObeMbl U
IUIOLIAIN

Tema 7. Hectanaapthsble 3agaum (3 yaca).
Pemenne  3amad MOBBIIIEHHOTO  YPOBHS 1 12.03.27
CJI0KHOCTH
Pentenne HecTaHAAPTHBIX 33724 19.03.27
Pemienne HecTaHmapTHBIX 3a4ad M 3a4ad 26.03.27
TIOBBIIIIEHHOT'O YPOBHS CJI0KHOCTH

Tema 8. Moayas (1 yac).
Pemenne 3amau  Ha yMEHHE OIEpUPOBATH 1 09.04.27
MOHSTHEM MOJIYJIb YHUCIIA.
Tema 9. luarpamMmbl 1 TadJauubl (2 yaca).
JnarpamMmsl 1 16.04.27
Tabnuibt 1 23.04.27
Tema 10. KoopaunatHas npsimas. KoopanHatHasi njiockocThb (2 yaca).
KoopaunaTHas npsimMast 1 30.04.27
KoopanHaTHas niaocKoCcTh 1 07.05.27
Tema 11. IlpoexThl yuammuxcsi (2 yaca).
Pa3paboTka u co3naHue MPOEKTOB. 3aluTa 1 14.05.27
MIPOEKTOB 110 BEIOPaHHOM TeMe.
Pa3paboTka u co3naHue MpPOEKTOB. 3aluTa 21.05.27
MIPOEKTOB 110 BEIOPaHHOM TeMe.

5. MIPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOI ITPOT'PAMMBI

Kon ITpoBepsieMble MpeAMETHBIE PE3yIbTATHl OCBOCHUS OCHOBHON 00pa3oBaTebHON
MIPOBEPSEMOTO MIpOTrpamMMBbl OCHOBHOT'O 00IIIET0 00pa3oBaHMs
pe3ynbTaTta
1 Yucna v BEIYUCTICHUS

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUIaMHU YHCET U CIoco0aMu
11 WX 3alKCH, MEPEeXOIUTh (E€CIM 3TO BO3MOXKHO) OT OJHOW (DOPMBI 3allUCH YMCIA K

JIpyrou
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CpaBHI/IBaTI) " ynopsaao4uBaThb LCJIbIC YUCiia, OOBIKHOBEHHBIE U JACCATHYHBIC IIpO6I/I,

1.2
CPaBHHBATH YHCJIA OJHOTO M Pa3HBIX 3HAKOB
BrImonHATh, coyeTas ycTHBIE M MMCbMEHHBIE MTPHUEMBI, apru(pMeTHdecKre AeHCTBUS C
1.3 HATYpPaJIbHBIMH ¥ TEJIBIMH YHCIaMH, OOBIKHOBEHHBIMHU W JICCATUYHBIMH JPOOSMHU,
MOJIOKUTENEHBIMA U OTPULATEIIEHBIMHA YHCIIAMHU
BbMHCHATh 3HAYEHUS YHCIOBBIX BBIPAKCHUH, BBHIMOJHATH MPUKUAKY H OILEHKY
14 pe3ynbTaTa BBIYHCIICHHN, BBHIMONHATH IMIPEOOpa3OBaHUS YHCIOBBIX BEIPAXCHHH Ha
OCHOBE CBOWCTB apu(METHUCCKUX TCHCTBHIA
15 OKpyYTJIATH TEeNble YUCIa U IECATHIHBIEC APOOU, HAXOIUTH MPUOIKEHUS YHCE
16 COOTHOCHTh TOYKY Ha KOOPJWHATHOH MPSIMOM C COOTBETCTBYIOIIUM € YHCIOM U
' n300pakaTh YKCIa TOYKAMA Ha KOOPIUHATHOM MPSAMON, HAXOIUTh MOAYJIh YHCIIa
17 COOTHOCHTH TOYKY B NPSIMOYTOJBHOW CHUCTEME KOOPAWHAT C KOOpPAMHATAMH 3TOH
' TOYKH
1.8 OKpyTJISTH ENbIe YUCIIA U IECATHYHBIC APOOU, HAXOIUTH MPUOIMKSHUS YHACEIT
2 UucnoBble 1 OYKBEHHBIE BBIPAKEHUS
[lormMate W ynoTpeONsITh TEPMHUHBI, CBS3aHHBIE C 3alHCHIO0 CTETIEHW YHCIA,
2.1 HaXOIUTh KBaJgpaT M KyO 4YHCIa, BBIYHCISATH 3HAYEHHS] YHCIIOBBIX BBIPAXKCHUH,
COJICPIKAIINX CTCIICHU
22 ITonp30BaThCs IMpU3HaKaMu JOCJIUMOCTHU, PACKIIaJAbIBATh HATYpPaJIbHBIC 4YHUCIIa Ha
' MPOCTHIC MHOKHUTEIH
2.3 [Monp30BaThCSt MAacIITA0OM, COCTABIISTH IPOTIOPIIMH U OTHOILICHHS
Ucnonws3oBath OykBBI 111 00O3HAYEHHWS YHCENl TIPH 3allCH MaTeMaTHYECKHUX
24 BBIPOKEHHI, COCTABJIATh OYKBEHHBIC BBIPAXKCHUS M (OPMYJIBI, HAXOJIUTh 3HAYCHHUS
OYKBEHHBIX BBIPaXKCHUN
2.5 HaxonauTe Hen3BeCTHBI KOMIIOHEHT PAaBEHCTBA
3 Pemenne TekcTOBBIX 3a7a4
3.1 Pemate MHOTOIIIArOBBIE TEKCTOBEIE 3a/1a4H apHPMETUIECKIM CITOCOOOM
39 Pemate 3amaum, cBsi3aHHBIE C OTHOIIECHHEM, IPOMOPIHUOHATHLHOCTHIO BEIHYMH,
' MPOIEHTAMH, PEIIaTh TPY OCHOBHBIE 337]a4l Ha JPOOH U MPOIICHTHI
Pemate 3anmaum, copepikaniue 3aBHCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI. CKOPOCTH,
33 BpeMsl, PacCTOSHHE, IICHY, KOJHMYECTBO, CTOMMOCTH, NMPOU3BOJUTEIHHOCTh, BpeMS,
' 00beM paboOTHI, HWCIIONB3YS apUdMETHUCCKHE MEHCTBUSA, OIEHKY, TPUKHUIKY;
IMOJIb30BAaThCAd €AMHNIIAMU U3MEPCHUA COOTBECTCTBYIOIINX BECINYNH
3.4 CocTaBsaTh OYKBEHHBIC BRIPAKCHHS 110 YCIIOBHIO 3a/1a9H
UzBnekats mHpOpMaIHIO, IPEICTABICHHYIO B Ta0NHIaX, HAa JTMHEHHOW, CTOI0YaTON
3.5 WIH KPYrOBOM [uarpaMmax, WHTEPIPETHPOBATh TIPEACTABICHHBIE JaHHBIE,
HCIIOJIL30BATh JAHHBIC ITPU PCIICHUHU 3aa4
36 [IpencraBnare WHGOPMANMIO C TIOMOIIBIO TaONWIl, JIMHEHHOH W CTONOUYATOM
' JarpaMm
4 Harmsinaas reometpus
4.1 [TpuBoauTH IPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPa, HMEIONINX (HOPMY U3yUIEHHBIX
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TE€OMETPUYECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UIYp, NPUMEpPHl pPaBHBIX U
CUMMETPUYHBIX QUTYD

4.2

N3ob6paxaTe ¢ MOMOILIBIO HHUPKYJIA, JTHHEWKH, TpaHCIOPTHpa Ha HEIWHOBAHHON U
KJIeT4aToi Oymare n3yueHHbIE INIOCKHE TeOMEeTpUUecKre QUTyphl U KOHPHUTYpaLu,
CUMMETPUYHBIE (HUTYPHI

4.3

[Tonp30BaThCsl TEOMETPUUYECKUMH TMOHSATHSMHU: PAaBEHCTBO (UTYp, CHUMMETpHS;
UCIIOJIB30BaTh TEPMHHOJIOTHIO, CBS3aHHYIO C CUMMETPHEH: OCh CHMMETPHH, LICHTP
CUMMETPUHI

4.4

HaxoauTh BeIMYUHBI YTIIOB U3MEPEHHUEM C MTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTIIBI
3a/IaHHOM BEJIMYMHBI, MOJH30BAThCA MPU PEIICHUHU 3a/lad T'paJlyCHOM Mepoil YIJjoB,
pacro3HaBaTh Ha YepTekKaxX OCTPHIH, MPSAMOU, pa3BEePHYTHIM U TYOU yTIIbI

45

Beraucuars JUINHY J'IOMaHOfI, MEPUMETP MHOT'OYT'OJIbHUKA, ITOJIb30BAThCA CANHUILIAMU
HU3MEPCHUA JJIMHBI, BBIPAXKATh OAHU €AUHUILIBI USMEPCHUSA IJIUHBI U€PE3 APYyTrUc

4.6

Haxoanth, WCHONB3ys dYepTeXHBIE HHCTPYMEHTHI, PACCTOSHUSA: MEXIy IBYMS
TOYKaMH, OT TOYKH JIO MPSAMOM, JITUHY MyTH Ha KBaIPATHON CETKE

4.7

Breraucasate mnomans Guryp, COCTaBISHHBIX M3 MPSMOYTOJNBHHUKOB, HCIIOIB30BaTh
pa3OueHHe Ha TNPSAMOYTOJIBHWUKWA, Ha paBHbIE (UTYpPHI, JOCTpPaWBaHUE JIO
MPSIMOYTONILHUKA, TIOJh30BATHCS OCHOBHBIMH CIMHHIIAMH W3MEPEHHUs IUIOMIA]H,
BBIpaXXaTh OJTHU €IWHUIIBI U3MEPEHHUS TUTOIIAIH Yepe3 IpyTue

4.8

PacmoznaBath Ha MOIENAX U U300paXCHUSAX MHUPAMHUAY, KOHYC, LHJIHHJD,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpo, rpaHb, OCHOBaHHUE, Pa3BEPTKA

4.9

N3ob6paxkarhs Ha KJIETYaTOH Oymare MpsIMOYTOJIBHBIN MapaJuiese Ie]]

4.10

Brruncnares  00beM OpAMOYTOJBHOTI'O  IMapaJuICJICIUIICAA, KY68., IIOJIB30BaThCs
OCHOBHBIMHM €AMHUIIAMUA U3MCPCHUA o0BeMa

411

Pemiate HecIOXHBIC 3aJauyd  Ha HaxXO0XXACHUC TCOMCTPHUYCCKUX BCIUYHMH B
MPAKTHYCCKUX CUTyalHsIX

6. IPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUS

Kon

HpOBCpﬂeMLIﬁ DJICMCHT COACPIKAHUA

HarypaneHbie uncna

11

Apudmernueckue neificTBUA € MHOIO3HAYHBIMHM HATypaJbHBIMH 4YHCIaMH. YHCIOBbIE
BBIp@XXEHHSA, TOPAJOK JEWCTBUI, HCIONb30BaHHE CKOOOK. lcmomp3oBanme mpu
BBIUMCIICHUAX MEPEMECTUTEIBLHOIO M COYETATEIbHOIO CBOMCTB CJIOXKEHHMS M YMHOXEHHS,
pacIpenenuTeIbHOr0 CBONCTBA YMHOKEHHS

1.2

OxpyrieHne HaTypajbHbBIX YUCET

13

JlenuTeny ¥ KpaTHBIC YKCIia, HAMOOJIBIINEI 00K AeIUTEIh U HAUMEHbIIIEE 00IIee KPaTHOE.
JenuMocTb CyMMBI U IPOU3BENECHUS

14

Jlenenue ¢ ocTaTKOM

Jpobu

2.1

OObBIKHOBEHHAsI JIpo0Ob, OCHOBHOE CBOWCTBO IpoOW, cokparieHune npobdei. CpaBHeHHE W
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yHopsiiouuBanue apooeit

Pemenne 3amau Ha HaXOXKIECHUE YacTH OT IIEJIOTO W IIEJIOTO 1O ero JacTu. /[pobHoe umcio

2.2
KaK pe3yJbTaT JIeJeHus
23 [IpencraBienne AecATHYHON npoOW B BHAC OOBIKHOBCHHOW ApoOM W BO3MOXKHOCTH
' npecTaBIeHUs] OOBIKHOBEHHOM APOOH B BUIE ACCATHYHON
24 Jecarnunblie qpoOu 1 MeTpudecKasl cucreMa Mep. Apupmerndeckue JeHCTBUS U YUCIOBbIE
' BBIPKEHHS C OOBIKHOBEHHBIMH U IECSITUHIHBIMU APOOSIMH
o5 OrHomrenne. JlenmeHne B JaHHOM OTHOIIeHMH. MacmTad, mporopous. I[IpuMenenune
' MPOTIOPLUI IPU PELIEHUH 3a]a4
ITonsTHE npoueHTa. BrluncieHue MpoleHTa OT BEJIWYMHBI M BEIMYHMHBI IO €€ IPOLCHTY.
2.6 BripaxkeHne mpoIeHTOB AeCATUIHBIME Ipo0siMu. Perienre 3a1a4d Ha MpoLeHTHl. Bripaskenue
OTHOLICHHUS BEJIMYUH B IPOLIEHTAaX
3 [lonmoxxuTenbHbIE U OTPHULIATENbHbIE YUCIIa
ITonoxuTenpHbe U OTpULaTenbHble yncia. Llensle uncna. Moaynp ducna, reoMeTpuieckas
3.1 MHTEpIIpeTaus MOAyJs yucia. M3o0paxkeHue yncen Ha KOOPIUHATHON MpsMoid. UncinoBbie
npoMexxyTku. CpaBHEHHE Yucen
3.2 Apudmernyeckue IEHCTBUS C MOJOKUTEIBHBIMUA U OTPULIATEIbHBIMH YHCIAMHU
33 ITpsaMoyronpHast cucTeMa KOOpAMHAT Ha IJIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
' abciucca u opauHaTa. [locTpoeHue ToYeK U GUryp Ha KOOPAMHATHOMN IIOCKOCTH
4 BykBeHHBIEC BBIpa)KCHUSA
[Ipumenenue OyKB A 3alTUCH MaTEMAaTHYECKUX BBIpaXCHWU W TpeokeHuil. CBolicTBa
4.1 apupMeTHICCKUX NelCcTBUNA. bykBeHHBIC BRIpO)KEHUS W YUCIIOBEIE TIOJICTAHOBKH. byKBeHHbBIC
paBeHCTBa, HaX0XKIEHHE HEM3BECTHOTO KOMITOHEHTA
492 @opmyinel, (opMydbl HEpUMETpa M IJIOMIAAM MNPSIMOYIOJbHUKA, KBaapara, oObeMa
' napajuienenumesaa u Kyoa
5 Pemenne TeKCTOBBIX 3a7a4
5.1 Pemmenne TeKCTOBBIX 33724 apu(METHIECKHM CIIOCOOOM
5.2 Pemenue nornyeckux 3agad. Pemenue 3anad nepeOopoM Bcex BOBMOKHBIX BapUAHTOB
Pemenue 3amad, comepkalinx 3aBUCHMOCTH, CBSI3bIBAIOLIMX BEIMYHMHBL: CKOPOCTb, BpeM,
53 paccTosiHUe, LeHa, KOJMYECTBO, CTOMMOCTh, POU3BOAUTEIBEHOCTh, BpEeMs, 00beM pabOTHI.
' EnuHuLbl U3MepeHus: Macchl, CTOMMOCTH, PacCTOSHUS, BPEMEHH, CKOpocTU. CBSI3b MEXAY
€AVHUIIAMHU U3MEPEHUS KaKIOH BETMYMHEI
54 Pemenue 3anad4, CBS3aHHBIX C OTHOILEHUEM, TPOIOPLUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMU;
' pereHre OCHOBHBIX 3a7a4 Ha IPOOH ¥ MPOTIICHTHI
55 OneHka W NpUKKIKA, OKpyrieHue pesynbrata. CocTaBieHHe OYKBEHHBIX BBIP@KEHHUI IO
' YCJIOBHIO 3aJa4H.
56 [IpencraBneHue OaHHBIX C MOMOIIBIO Tabiauu W auarpamMM. CronbuaThle AWArPaMMBL
' YreHne KpyroBbIX AUarpamMm
6 Harnsimaast reomerpus
6.1 Touka, mnpsMas, OTPE30K, JIyd, Yroj, JIOMaHas, MHOTOYTOJIbHHK, YETHIPEXYTOJbHUK,

TPEYTOIbHUK, OKPYKHOCTh, KPYT
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Bzaumuoe PacCIioIOKCHUE [OBYX TIPSAMBIX Ha IIJIOCKOCTH, IapaUICIbHBIC IPSAMBIC,

6.2
MEPIICHANKYIISPHBIC MTPSIMbIS
6.3 W3mepeHne paccTOSHUN: MEXIY ABYMsI TOUKAMH, OT TOUYKH JI0 MPSIMOM, JJIMHA MapIipyTa Ha
' KBaJIpaTHOH CETKe
6.4 H3mepeHwre U MOCTPOSHHE YTIIOB € IIOMOIIBIO TPAaHCIIOPTHPA
65 Buas TPEYTrOJbHUKOB: OCTPOYTOJIbHBIMN, NPAMOYTOJIbHBIMN, TYIOYTOJIbHBIH,
' paBHOOEAPEHHBIN, pABHOCTOPOHHUH
6.6 YetbipexyronbHUK. lIpAMOYTONBHUK, KBaapar: WCIOJIH30BAaHHE CBOWCTB CTOPOH, YTJIOB,
' JiaroHanei
6.7 N3o0pakeHne TeoMeTpuiecKkuX (Guryp Ha HEJIMHOBAaHHOW OyMare C WCIIOJIh30BaHUEM
' UPKYJIs, THHEHKH, YyTOIbHAKA, TpaHcopTupa. [locTpoenus Ha kieTdaToii Oymare
6.8 [TepumeTp MHOTOYTOIHLHUKA
6.9 [onsTre Tomamu GUTypHl, €IUHUIBI U3MEpeHUs Iiomanu. [IpudnmxeHHoe nu3MepeHue
' mIomanan GUryp, B TOM YHCIIE Ha KBaIPaTHON CETKE
6.10 [IpubmmkeHHOE H3MEPEHHE UTHHBI OKPYKHOCTH, TIOMAIN KpyTa
6.11 CumMeTpus: HeHTpaIbHas1, OceBasl M 3epKayibHas. [locTpoeHue CHMMETPUYHBIX QHTYD
Harnsaaeie npencraBieHus 0 MPOCTPAHCTBEHHBIX (QUTYpax: Mapajuielenumes, Ky0, Ipru3ma,
6.12 nupamuia, KOHYC, IWIMHApP, map u cdepa. M3o0pakeHue MPOCTPaHCTBEHHBIX (uUTYD.
' [lpumepsl pa3BepTOK MHOTOTPAaHHUKOB, NHIMHApa U KoHyca. Cozmanme Mojenei
MIPOCTPAHCTBEHHBIX (HUTYp (M3 OyMaru, MpoOBOJIOKH, TUTACTHIINHA M IPYTUX MaTepHajIOB)
6.13 [lonssitTne  oObema, enuHUIBI  U3MepeHUs  o0bema. OOBeM  MPAMOYTOIBHOTO

nmapajieNenurnena, kyoa

6. MPOBEPSIEMBIE HA OI'3 1O MATEMATUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOM ITPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yJIbTaTaM OCBOSHHUS OCHOBHOM

MIPOBEPAEMOT0 o0pa3oBaTeIbHON MPOrpaMMBl OCHOBHOT'O 00111ero oopa3osanus Ha ocHoBe ®I'OC

TpeOOBaHMS

1

YMeHue omnepupoBaTh MOHATHUSAMHU: MHOXKECTBO, IOJMHOXECTBO, OMNEpallUd Haj
MHOXXECTBaMM; YMEHHE OIEPUPOBaTh MOHATUSAMH: Tpad, CBA3HBIA rpad, AEpeBo,
LUKJI, NPUMEHSTh UX NPH PEIICHUM 3a/ad; YMEHUE HCIIOJIb30BaTh rpaduueckoe
MpEJICTaBIIEHUE MHOXECTB JUISl ONMCAHHS PEalbHbIX IPOLIECCOB M SBIEHUH, MPHU
PELICHNH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB

YMeHue  onepupoBath TOHATHSIMH: ONpeesIeHHE, aKcHoMa, TeopeMma,
JI0Ka3aTeIbCTBO; YMEHUE paclo3HaBaTb MCTUHHBIE W JIOXKHBIE BBICKA3bIBAHMS,
MPUBOJUTh TMPUMEPHl W KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS W OTPHUIAHUA
BBICKa3bIBaHU M

YMeHue onepupoBaTh NOHATHSAMU: HATYPaIbHOE YHCIIO, TPOCTOE M COCTABHOE YHCIIO,
JIEIMMOCTD HaTypaJbHBIX YHCEN, MPU3HAKU JEIMMOCTH, IIeJI0€ YUCIIO0, MOAYJb YHCIa,
OOBIKHOBEHHAsI IPOOb U JICCATUYHAS [POOb, CTAHAAPTHBINA BUJ] YKHCIIA, PAIUOHATIBHOE
YHCII0, WpPpAIMOHAIFHOE YHCIO, apu()PMETUYEeCKHH KBaapaTHBIA KOPEHb; yMEHHUE
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BBITIOJIHATE NIEUCTBUA C UWCIAaMH, CpaBHHBATh U YyIOPSAIOYHUBATH UHUCIA,
MPEJICTABIIATh YUCIIa Ha KOOPJAMHATHOW MPSMOW, OKPYIJIATH YMCIIA; YMEHUE JENaTh
MPUKHUIKY U OLEHKY Pe3yJbTaTa BEIYNCICHUH

YMeHue onepupoBaTh MOHATHSAME: CTEIIEHb C IIEIbIM MTOKa3aTelieM, apU(pMETHYSCKUI
KBaJIpaTHBI KOPEHb, MHOTOUJICH, anreOpandeckast Ipo0b, TOKAECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHON CTeNeHH OOJbIlle eIWHUIIB; YMEHUE BBIOIHITh PACUETHI 110
dbopMynam, MpeoOpa3oBaHUS IEIBbIX, JIPOOHO-PAIlMOHAIBHBIX BBIPAKCHUH U
BEIpQXCHUN C KOPHSMH, Pa3lOKEHHE MHOTOYJICHA HAa MHOXHUTEIH, B TOM YHUCIE C
MCTIOTB30BaHUEM (HOPMYIT Pa3HOCTH KBAIPAaTOB M KBaJpaTa CyMMBI M Pa3HOCTH

YMeHue omnepupoBaTh MOHSTHSMHU: YHCIOBOE PABEHCTBO, YpPaBHEHHE C OIHOH
TIEpEeMEHHOMN, YICIIOBOE HEPABEHCTBO, HEPABEHCTBO C NMEPEMEHHOW; YMEHHE pelIaTh
JUHEWHbIEe W KBaJpaTHBIE ypaBHEHHs, IPOOHO-pallMOHAIbHBIE YPaBHEHHS C OIHOMN
MEPEMEHHON, CHUCTEMBI JIBYX JMHEWHBIX ypaBHEHHH, JTMHEWHbIE HEPaBEHCTBA U UX
CHCTEMBI, KBaJ[paTHbIC U APOOHO-pallMOHAILHBIC HEPABEHCTBA C OJHONM NepeMEHHOM,
B TOM YHCJE MPH PEUICHUH 3a1ad U3 JPYTUX MPEAMETOB M MPAKTHYECKUX 3a/1ad;
YMEHHE HUCHOJIb30BaTh KOOPAMHATHYIO MPSIMYIO M KOOPJIMHATHYIO IUIOCKOCTBH ISt
M300pakKeHUs PEUIeHUH ypaBHEHHH, HEPaBEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (YHKUUS, rpaduk (QyHKOUW, HYJIW (YHKLIUH,
NPOMEXYTKM  3HAKOMOCTOSIHCTBA,  NPOMEXYTKM  BO3pacTaHus,  yObIBaHUS,
HauOoJbllIee U HAUMEHbIIIee 3HaUCHUA (YHKLUHM; YMEHUE ONEPUPOBATH MOHATHAMU:
npsiMasi TPONMOPLHUOHATBHOCTh, JHHEHHas (QYHKIUS, KBaJpaTHuHas (QyHKIuS,
o0OpaTHas MPONOPLUUOHANBHOCTh, Mapadoia, Tunepbona; yMeHHe CTPOMTH Tpaduku
¢byHKUUMH, ucIonb30BaTh rpaduKu [UId  ONpPENENCHUS CBOICTB IIPOLIECCOB H
3aBHCHMOCTEH, JUISI PelIeHHs 3ajad U3 JAPYTUX Y4eOHBIX NMPEAMETOB U peaibHOMH
JKU3HH; YMEHHE BhIpakaTh (YOpMyJIaMu 3aBUCUMOCTH MEXIYy BEINYMHAMH

YMeHre onepupoBaTh TOHATUSIMH: TIOCIENOBATENBHOCTb, apU(QMeTHUECKas WU
reoMeTpruyecKas IIPOTPECCHY; yMeHUue HCIIOJIB30BaTh CBONCTBA
nocieaoBaTeIbHOCTEH, (GOpMyIIBI CyMMBI M OOIIETO WieHa MpPU pPeIleHUH 3aaad, B
TOM YHCJIe 3aa4 U3 APYTUX yUYEOHBIX MPEIMETOB U pPealbHOM KU3HU

YMeHue pemars 3aJa4nd pa3HbIX THIOB (B TOM YHCIIe HA MPOIEHTHI, TOJM U YacTH,
JIBUXKEHUE, PaboTy, IIEHYy TOBAPOB M CTOMMOCTH TIOKYIIOK U YCJIYT, HAJOTH, 3a1a4u 13
o0nacTu ymnpaBieHHS JUYHBIMH M CEMEHHBIMU (DMHAHCAMH); YMEHHE COCTaBISTh
BEIpaXCHHS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOJTydYeHHOE PelIeHne U OIEHNBATh MTPaBI0TI0JO0OHOCTh TOJTYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMH: (QUTYpa, TOUKA, OTPE30K, NMpsAMasi, JIy4, JIOMaHasl,
yIoj, MHOTOYIOJbHHUK, TPEYIOJIbHUK, PAaBHOOEAPEHHBI U PaBHOCTOPOHHUM
TPEYTrOJNbHHUKH, TMPSIMOYTONBHBIA TPEYrOJILHUK, MeIuaHa, OUCCEKTpHCa W BBICOTA
TPEyroibHUKA, YETBIPEXYTOJIBHUK, MapajjiesiorpaMM, poMO, MNpPSIMOYTOJBHHUK,
KBaJIpaT, Tpameuus; OKpPY)KHOCTb, Kpyr, KacaTelbHas; 3HaKOMCTBO C
MPOCTPAHCTBCHHBIMU (UTypaMH; YMEHHE peliaTh 3ajadyd, B TOM 4YHCIE U3
MOBCETHEBHOW KM3HM, Ha HAaXOXJAEHHE T'€OMETPHUUECKHUX BEJIUYMH C NMPUMEHEHUEM
M3yYCHHBIX CBOICTB GUryp u (HakToB

10

YMeHue omnepupoBaTh MOHATHSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYTOJILHHKOB;
NapaJyIeIbHOCTh W MEPIECHAUKYJISPHOCTh TPSAMBIX, Yrod MEXIy HPSMBIMH,
NEePHEeHINKYJIIIP, HAKIOHHASL, IPOEKIUsA, ogooue Guryp, nonoOHbIE TPEYrOJIbHUKH,
CUMMETpHUS OTHOCHUTEIBHO TOYKHM U TPAMOH; yYMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPUIO U nonobue Guryp, napauieIbHOCTh M NMEPIEeHANKYIIPHOCTE NPSMBIX B
OKpY’KaroIlleM MUpe

11

YMeHue onepupoBarh MOHATHAMHE: IJIMHA, PACCTOSIHUE, YTOJI (BeITMYMHA yTia, CHHYC
¥ KOCHHYC yTJIa TPEYTOJIBHUKA), TUIOMIA/lb; YMEHNE OLIEHUBATh pa3Mephl IPEIMETOB U
O0OBEKTOB B OKpPY)KAIOLIEM MHpE; yMEHHE NPUMEHATh (HOPMYINIBI TMEpUMeTpa U
TUIOIAAM MHOTOYTOJIBHUKOB, IJIMHBI OKPYXXHOCTH M IUIOIIagM Kpyra, oObema
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MpSIMOYTOJIBHOTO TMapayjieNienunesia; yMEHHE TPUMEHSTh INPU3HAKH paBEHCTBA
TPEyroJbHUKOB, TEOpEMYy O CYMME VIJOB TpeyroibHUKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHE COOTHOLICHHUS AJIsl BBIUMCIICHUS JJIUH, PACCTOSHUH, IIIoIanen

12

YMeHue u300paxkaTh IUIOCKHE (UTYpHl M HX KOMOHMHAIMH, MPOCTPAHCTBEHHBIC
¢GUrypsl oT pykd, ¢ HOMOLIbIO YEPTE)KHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB
10 TEKCTOBOMY WJIU CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue  omnepupoBaTh  IMOHATHAMH: TPSMOYTOJNBHAs CHCTEMa  KOOPJAWHAT;
KOOpPAWHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOHM3BEACHHE BEKTOpa Ha YHUCIIO,
CKaJIIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHUE MCIIOIB30BATh BEKTOPHI U KOOPIUHATHI
JUTSL TIPEJICTABJICHUSI JaHHBIX W pEIICHUs 3ajad, B TOM YHCJEe U3 JIPYTHX Y4eOHBIX
MPEMETOB U peabHON KUZHU

14

YMeHue onepupoBaTh MOHATHIMH: CTOJIONKOBBIE U KPYTOBBIC TUArpaMMBbl, TaOJIHIIFI,
cpenHee apudmeTnieckoe, Mearana, HanOoJbIllee W HAaNMEHbIIee 3HAUCHHS, pa3Max
YHCIOBOTO Habopa; yMEHHE U3BJIeKaTh, HHTEPIPETHPOBATh M MpeoOpa3oBHIBATH
WHQOPMaIMIO, TMPEICTaBICHHYI0O B TaONMIax W Ha JIuarpaMmax, OTPa)Karollylo
CBOWCTBA U XapaKTEPUCTHUKHU PealbHBIX MIPOILIECCOB U SBJICHHI; YMEHHE PACIIO3HABATH
M3MEHYMBBIE BEJINYMHBI B OKPY>KAIOIIEM MUPE

15

YMeHre omnepupoBaTh MOHSATHSIMH: CIYYaiHBIH OMBIT (CIy4YailHBIA JKCIIEPUMEHT),
3JIeMEHTapHOe COObITHE (3IEMEHTApHBIH HMCXOM) CIy4aifHOTO OMbITa, CIy4aiiHoe
COOBITHE, BEpPOATHOCTH COOBITHS; yYMEHHE HAXOIUTh BEPOSITHOCTH CIy4alHBIX
COOBITHH B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHSAMH; yMEHHE
pelaTs 3a1a4d METOJOM OPraHW30BaHHOTO Iepedopa U ¢ UCIOIb30BAaHUEM IIpaBHUiIa
YMHOXEHHSI, yMEHHE OIICHHBATh BEPOSTHOCTH pEaTbHBIX COOBITMH M SBICHHH,
MOHUMATh POJIb TPAKTHYECKH JOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITHH B
OKpY’KalollleM MUPE M B JKU3HH; 3HAKOMCTBO C IOHATHEM HE3aBHCHUMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBIIIUX YHCET U €r0 POJIbIO B MACCOBBIX SBJICHUSIX

16

VYMeHne BBIOMpaATh MOAXOMSIIMANA W3YyYCHHBIH METOM MJis peIleHHS 3a1adqu,
MPUBOJUTH TNPUMEPhl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEW B TNPHUPOAEC M >KU3HH,
pacro3HaBaTh TPOSABICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, OINMCHIBATh
OTHAETbHBIC BBINAIOLIUECS PE3YNbTAThI, MOJYUYECHHBIE B XOJE PAa3BUTUS MAaTEMATUKU
KaK HayKd, TPUBOAUTH MPHUMEpHl MaTeMaTHYECKHX OTKPBITUH W UX aBTOPOB B
OTEYECTBEHHOU U BCEMUPHOU UCTOPUHU

7. MIEPEYEHB DJIEMEHTOB COJAEPXKAHUS, TIPOBEPSIEMBIX HA OI'D IO

MATEMATHKE

Kon [IpoBepsieMblil 37IEMEHT COJIEPIKAHUS

1 Yucaa ¥ BEIYUCICHUS
11 HarypanbHble u iensie uncia. [Ipu3Haku TeTuMOCTH TETBIX THCEeT
1.2 OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH, IPOIIEHTHI, OCCKOHEYHBIE TICPHOIUICCKIE TPOoOH
13 PannonanpHble uncia. ApudmMernueckre oneparyu ¢ paluoOHaIbHBIMU YUCITaAMU
14 JeticTBuTenpbHBIC YCIa. ApUPMETHICCKUE OTIEPAITUH C NeHCTBUTEILHBIMY YUCIaAMHU
15 [IpubnikeHHBIe BBIYMCIICHUS, TpaBUja OKPYIJICHWs, NPUKHIKA W OIEHKAa pe3ylbTara

BBIUUCIICHUH
2 AnreOpanvecKue BBIPAKCHUS
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2.1

bykBeHHbIe BhIpaKeHHS (BBIPAXKEHUS C TIEPEMEHHBIMH )

2.2 Cremenp ¢ 1enbiM TokaszareneM. CTeleHb ¢ pallMOHAIBHBIM TMoKaszarelieM. CBoHCTBa
CTETICHH
2.3 MHorou1eHbt
24 Anrebpaunyeckas 1poOb
25 ApudmeTnyeckuil KOpEeHb HATYpaIbHOW cTenieHH. JJeHCTBUS ¢ apuMETHUECKUMH KOPHSIMH
HATYpaJLHOU CTCIICHU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Ilensie u qpoOHO-paIOHATLHEIC YpaBHEHUSA. CHCTEMBI M COBOKYITHOCTH yPaBHCHHIMA
3.2 Lenpie 1 ;poOHO-paioHaNbHEIE HepaBeHCcTBa. CUCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Pelrenne TeKCTOBBIX 3aa4
4 UmcoBbie MOCIEN0BATEIBHOCTH
4.1 TTocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHHs MTOCJIEN0BATEIbHOCTEH
4.2 Apudmernyeckas U reomeTprueckas mporpeccur. @opMyiia CI0XKHBIX IPOLEHTOB
5 OyHKINUN
5.1. OyHKIMA, crmocoObl 3amanms (yakmud. ['padwk dyakmum. OOJacTh ONpeneicHUs u
MHOXKeCTBO 3HaueHWi ¢QyHkumu. Hymun ¢yskuuu. [IpoMexyTkM 3HAKOMOCTOSIHCTBA.
[IpoMexyTku MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MUHHUMYMBI  (DYHKITUH.
Hawnbonpmee n HanMeHbIee 3Ha9eHNe PYHKINN Ha TPOMEKYTKE
6 KoopauHatel Ha IpsSIMO¥ U TUIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 'eomerpryeckne GUrypsl 1 UX CBOHCTBa
7.2 TpeyronbHUK
7.3 MHOTOYTOIHHUKA
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenne reoMeTpUYecKuX BETHUUH
7.6 BexTopbl Ha ITOCKOCTH
8 BeposiTHOCTP U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHKA
8.2 BepostHOCTD
8.3 KombunaToprka
8.4 MHoxecTBa
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8.5

I'pader
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